While dehydration of the protein particles occasions constriction of the capillaries, hydration is followed by relaxation. Insulin is particularly valuable in those cases of uremia characterized by a hyperuramia, interstitial nephritis, and hyperpiesis. In certain cases of late syphilis, when the protein particles are enormously increased in number and the suspension stability of the red blood-corpuscles is markedly reduced, insulin is the drug of choice. Clinically, these cases present the lesions met with early in the generalization stage. Insulin can be employed with advantage in cases of anaemia associated with a great destruction of the red blood-corpuscles. When an overdose of insulin is given the excessive hydration produced causes a precipitation of the protein particles in the cerebral capillaries. The clinical and pathological conditions produced are the same as those met with in eclampsia, in the type of urwmia characterized by an absence of a rise in the percentage of the blood-urea, by a low instead of a high blood-pressure, and by the presence of a nephrosis. The best way to get precipitated particles into circulation again is to break them up, and this is achieved with glucose intravenously and oxygen subcutaneously. Oxygen injected subcutaneously with a Bayeux apparatus is quite as good a dehydrator as glucose; consequently, it is incorrect to say that glucose acts by restoring to the blood the sugar which insulin has driven away. Furthermore, there are many metallic drugs, acting as conductors, which neutralize in an instant the toxic effects of insulin. Whenever protein particles undergo true hydration hypoglycLemia results, merely because the carbohydrate " planet " of the protein "solar" system becomes more closely drawn towards the protein " sun " or nucleus. AGERATIN. "Ageratin " is the name I have given to the active principle of the testes, from aryi7paroq, not grow old. Unfortunately I know nothing of the chemistry of the compound, but its physical behaviour suggests it may be a phosphatide and related to cephalin. In experimental work ageratin is one of the most extraordinary substances I have encountered. It prevents a conductor from causing dispersion of the protein particles, histamine from producing shock, and insulin from bringing about a state of hypoglycemia. Ageratin protects an animal against infections, it interferes with the antigenic action of the organic extract in the Wassermann reaction, and it reduces the precipitating effect of a positively reacting serum. In view of these results the drug should prove useful in protecting man against the invasion and the continued working, when once in the system, of both parasitic and chemical agents. Much work is required and a long time must elapse before adequate proof of the former can be obtained. The latter is capable of proof more readily, and this can be done by comparing the "chemotherapeutic" treatment of disease alone with that followed by injections of ageratin. For this purpose I have chosen conditions presenting one or more signs, which can be detected easily, such as a rise of blood-pressure, hyperglycaemia, glycosuria, &c. When these are treated with chemotherapeutic remedies alone a relapse of the clinical signs and symptoms is almost inevitable. On the other hand, when the chemotherapeutic drugs are followed by 0-001 grm. doses of ageratin injected intravenously or intramuscularly every other day, the clinical relapse can be delayed.
Dr. M. B. RAY.
Long before the interest of both physicians and laity was excited by the profound -aterations in the development of the human organism following the removal of the sexual glands in early youth, primitive man was engaged in the practice of organo-*therapy, as exemplified by the sacrificial customs associated with his religious beliefs.
A very cursory study of ancient religions will at once show the great prevalence {of the idea of slaying the god in the shape of his human or animal representative. Sir James Frazer's explanation would appear the most feasible, viz., that it was to guard against the enfeeblement of the divine spirit by encroaching age and ensure its transfer to a young and vigorous successor. The human or animal representative of the god was eaten in order that the believer might acquire the divine physical characters and moral qualities, and thus share in his attributes and powers. In the case of the vine god, the juice of the grape was his blood, and the rites associated with Dionysus were not acts of revelry but a solemn sacrifice. In the case of the corn god, bread was his body and it was consumed with precisely the same object. Apart from the sacrificial customs thus briefly indicated, primitive man has always believed that nature transfuses into men and animals the qualities of the food they eat. A feeder on venison is swifter of foot than he who subsists on the flesh of the bear. A Chinaman once bought a whole tiger and ate it with the hope of making himself fierce and brave. Tiger's flesh is forbidden to the womenkind of some races for fear it might make them too strong-minded. The liver of a valorous enemy was supposed when eaten by his conqueror to endue him with all the qualities of the vanquished. Powdered human heart has long been credited with marvellous potency in the creation of courage and intrepidity. An American-Indian thought brandy was a decoction of hearts and tongues, because he said, " After drinking it I fear nothing and I talk wonderfully."
Enough has been said to show that there is nothing new in the ideas underlying the practice of endocrine therapy, and its advance to its present position may be said to be mainly due to a more precise knowledge of the bodily functions.
Besides the well-known reciprocal actions of the ductless glands, their interaction with the nervous system and their influence on growth, they exert equally well-known powerful effects on bodily metabolism. I have only to instance the control of carbohydrate assimilation by the pancreatic apparatus and its mobilization by the chromaffin tissue; the influence of the thyroid on protein metabolism and its further influence on glyceemia by its regulating action on pancreatic and chromaffin hormones.
When we come to consider the train of symptoms associated with insufficiency of the functions of the parathyroids, such as the increased excitability of the motor, sensory and vegetative nerves, the powerful muscular spasms, the gastro-intestinal disturbances, the altered calcium metabolism, the trophic changes in skin and bones-the latter chiefly characterized by rarefaction of the trabecule and marked atrophy; we have an example of a series of metabolic and trophic changes directly due to the disfunction of minute glands only discovered forty-five years ago. Indeed, it was not until 1891 that Gley first discussed the physiological significance of the parathyroids.
Having regard, then, to the dependence of bodily metabolism on the harmonious action of the endocrine system, it necessarily follows that these glands are primarily responsible for what may be termed the make-up of the individual. No longer can the nervous system be credited with undisputed authority in this direction. We know that the vegetative and other nerves are profoundly affected by the hormones of the ductless glands, themselves vegetative in nature and origin.
When we enter the realms of psychopathology we find certain Freudian theories explicable by physical-chemical action. Memory and the material basis of the nervous system may be regarded as manifestations of metabolic activity in which ions and possibly electrons play a part. To put it shortly the individual may be described as the sum of his ductless glands.
It is a commonplace observation that in a group of individuals there will be the greatest variation in the response to the same stimulus. An abnormal stimulus in a certain number will be borne without harm. In others again the identical stimulus will evoke symptoms of disease. To some extent the variety of symptoms resulting from the abnormal stimulus will fall into roughly-defined classes. To these classes Ju-RSM 3 * Ray: Special Discussion on Endocrine Therapy we give the name diathesis, a term somewhat reminiscent of the old humoral pathology. Until a fuller understanding of the activities of the ductless glands was forthcoming this term remained incapable of intelligent explanation. A diathesis, therefore, is not a sharply circumscribed disease-picture, but a manifold diseasetendency dependent on an altered blood-admixture with consequent tissue changes. This leads me to the consideration of a well-marked diathesis, namely, the arthritic diathesis, and I propose to discuss its connexion with the endocrine system. I will briefly indicate some types of the arthritic diathesis:
(1) The young female who suffers from nervousness, tachyeardia, sweating, pigmentation and various trophit changes, accompanied by a general metabolic upset, as evidenced by decreased sugar tolerance and an altered basal metabolism. Without any discoverable focus of infection she tends to develop symmetrical joint lesions, usually fusiform in shape, beginning in the smaller joints, with marked atrophic changes in bones, muscles and skin.
(2) The woman at or near the menopause, usually stout and well-nourished, with a tendency to put on more flesh, and showing all the signs of a mild thyroid deficiency, who suddenly develops coarse synovial changes in the knees or hips, characterized by crepitations on movement, changes which may progress to osteoarthritis, and, in the case of the hip, to bony ankylosis.
(3) The pale, anemic, sweating child,with a dicrotic pulse, tachyeardia, arrhythmia and a tendency to dilatation of the right ventricle. Attacks of pyrexia with pain, swelling and stiffness of the joints, the formation of fibrous nodules with a liability to endocarditis.
(4) The occurrence of fibrositis, characterized by pain and stiffness of muscles and the formation of fibrous inflammatory nodules in the connective tissue, can, in my opinion, be adequately explained from the metabolic standpoint. At a recent discussion at the Royal Society of Medicine opinions were sharply divided between its metabolic and infective origin. Time does not permit a recapitulation of the arguments for and against. Ranging myself on the side of the metabolists, it would appear that there is a distinct type of individual with a special tendency to attacks of fibrositis, and this condition is worthy of more consideration as to the part played by the ductless glands in its causation.
Attention has been repeatedly directed by various observers to the probable inter-relationship between alterations in the thyroid and arthritic changes. For example: (a) Kocher long ago stated that larval hypo-thyrosis might cause pain, stiffness and heaviness of the extremities, and that joint distension might develop. (b) Rothschild and Levi treated twenty cases of light and mild arthritis with thyroid extract; eighteen were cured. Of nineteen severe cases, seventeen showed decided improvement. (c) Pringle and Sinclair Miller corroborate the findings of Pemberton, in that a lowered glucose tolerance is present in a large proportion of cases of arthritis and fibrositis. The degree of tolerance is roughly proportional to activity of the arthritic process. Glucose tolerance tends to return to normal with convalescence and recovery.
Increasing attention is now being given to the probable connexion between gout and endocrine disorders.
Llewellyn, in the Lancet of March 7, 1925, discusses the relationship between goitre and rheumatism. Taking the Ministry of Health Report, that the incidence of rheumatism between 15 and 16 years is higher in girls than boys, he finds that there is the same preponderant incidence of goitre in respect of girls. He points out that the periods of increased incidence of rheumatism and goitre synchronize markedly with puberty, the child-bearing decades and the menopause. These periods are associated with oft-recurring hypermmia of the thyroid. He draws attention to the fact that where goitre is endemic the incidence of rheumatic fever, cardiac rheumatism, and rheumatoid arthritis is abnormally high. He also makes the most interesting observation that if rheumatic fever develops in the child of a goitrous mother, it is very rebellious to the action of salicylates. In such a case the addition of thyroid seems to activate the salicylate. Lastly he discusses the most suggestive findings as to geographical incidence. There would appear to be abundant evidence to justify further inquiries in this direction.
Dr. HIGGINS asked whether Mr. McDonagh had injected oxygen into patients. It was now largely used in France. He (the speaker) had recently discussed the question of its injection with Professor Elvey, in Paris; and Professor Elvey had stated that it was without any action at all.
Mr. McDONAGH
(in reply to Dr. Higgins) said he used Bayeux's apparatus for injecting oxygen subcutaneously. This apparatus enabled one to inject any desired dose; one knew not only how much oxygen was being given, but also at what pressure. He had done many experiments on animals, and on man, with oxygen injected subcutaneously. If an animal were given a very large dose of oxygen in this way, it was impossible to give to that animal a dose of insulin large enough to cause fits or convulsions.
Dr. LANGDON BROWN (in reply)
said all he intended to do was to direct attention to what seemed to him to be some outstanding points in the discussion. Most of those who had heard the discussion would agree that there was a smaller difference between the clinical and the laboratory points of view now than was the case a few years ago. And it did not represent a movement entirely on one side. Professor Swale Vincent would be among the first to admit that some of the addresses which had been given in this discussion-particularly, perhaps, Dr. Gardiner-Hill's-showed that more exact methods were now being employed to check clinical results. He thought that, on the other hand, Professor Swale Vincent might concede the clinician the point that there was laboratory work which was beginning to confirm what some had concluded from clinical experience. Was Professor Swale Vincent really prepared to maintain what he (the speaker) had designated the agnostic point of view ? By this he meant the view that because one could squeeze a certain juice out of the posterior lobe of the pituitary gland, it told one nothing about the functions of the pituitary gland. That was Professor Vincent's position two years ago, an4 he (the speaker) would be glad to hear whether Professor Vincent still held that view. It seemed to him (Dr. Langdon Brown) a very extraordinary thing, if that were so, that there should be such facts as the following: (1) That when the pituitary gland was diseased, there was produced a certain type of blood-sugar curve, and that that blood-sugar curve was the same as the curve found in cases of glycosuria of pregnancy. (2) That Dixon had shown that ovarian extract had a marked effect in producing a flow of pituitrin; and that pituitrin also directly checked the action of insulin. Was that gland placed there and forming a secretion merely for a purpose analogous to that which someone maintained was the reason for which God placed fossils in the rocks; to test the faith of man ? Was the posterior lobe of the pituitary placed there, with a secretion of its own, or from which one could squeeze a juice, with no possible relation with those extraordinary facts? He did not think such a position was tenable at the present time.
He regarded Mr. Leslie Pugh's remarks as extremely interesting. The field of comparative medicine was still largely an unworked one, and some of Mr. Pugh's results coincided so closely with what had been obtained in clinical workparticularly in regard to pituitrin and the internal secretion of the ovary-that his was a valuable contribution. Mr. Pugh's observations with regard to the influence of pituitrin on the milk production in cows fitted in very well with the clinical observation of association between the sympathetic nervous system and the ductless glands. The sequence of events Mr. Pugh described he (the speaker) would
